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(54) LIQUID CRYSTAL DISPLAY DEVICE AND ITS PRODUCTION 



(57)Abstract: 

PURPOSE: To provide a reflection type liquid crystal 
display device having a substrate having a reflection 
surface which is smoother and more uniform in 
orientation characteristics than heretofore. 

CONSTITUTION: Single crystal silicon is used for a 4o 5b 

base substrate 7 for driving and switching elements 
are formed in this silicon layer. The base substrate 7 
has plural pixel electrodes 4 (in common use as 
reflection electrodes) consisting of aluminum in the 
display region of its surface. Spacings 5a partitioning 

the respective pixel electrodes 4 from each other are 

packed with a packing material. The surfaces of the 6<a o 101^9 6b 4b -4, 

pixel electrodes 4 and the surface of the packing 

material are flush with each other. The process for 

production thereof consists of partitioning a 

conductive film formed over the entire surface of the 

base substrate 7 with the spacings 5a, forming the 

pixel electrodes 4 in a matrix form and packing the 

packing material into these spacings 5a. Since the packing material and the pixel electrodes 
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, 4 are simultaneously polished, the surfaces of the pixel electrodes 4 and the surface of the 
base material are made flush with each other over the entire surface of the base substrate 7. 
In addition, the surface of the pixel electrodes 4 are finished as a specular surfaces. 
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(54) ismo&m aMw»jw*j:tPE-©WB** 



(57) [9£ft] 

lift] iR**ffii#tt**y¥ilh AoKlRlWtt*^-* 

x&£ 7 tcJ&ttAS' U a > fcffl w J/ U n 

mm #«*«S4|iO±&tt«4IBI»5a^* 
dOSffit*a-T*4. -£©i?)fcfrQsl±^-A*IK7 

WW*"*®!?, liXttffi4 0)3iIi£3tt#tt5 dffllli: 
tf^— xS1S7^:ffllc*3fcoTB— fcfcU. rto. MM 

mm4 <z>mmi>MM<tzhz, 




6o 8 1011 9 6b 4b 4 



(2) 

1 

(«tt»#©ttHI] 

*iBKS'Ua>B8:*rra»lffl*«i:. 
Kg l o**CDK^ <J n vBBtcfchaiKBSftfca'Hfc 

g2©Sfefc, 

B««K:i^2ftfc«ftBi: &«U 
R»lffl*S©±K. K^Un>B#k:#rtSftfcB« 
©X-f y*>^*?fc. 

K>W yfv^i?^lotMi©Siiii±i:M 
SsftfcfiWKi:, 

K««lft±KMKfctfbT7MJ S ft fcB 10 

£©B£BS£. 

KRBBfc*«£ftfc3felM&i: fc*U 

Kg 1 ©IHfiOKS' U a >MfflJc»ifiiBaB* ftfcj£W& 
g2©S«i:. 

W*«K8*3ftfc*aBi: 
Kg 1 ©3fi«©±Ki. tts/ U 3 >H4»fcJ&rit£ftfctt« 
®>Wy*>y**?4:, 20 
tt*-f y*>^»?&»oTRJBlfflli1K«H±WBjS 

Sftfc&KHI*. 

K^Hll-h KfflR & ^ b T V MJ * fc$J« S ft fc« 
ft©BiliB£fc. 

ttMKt*«**ia i: %» tcRBifiB&fcB-s TKg 1 

©*«3iffi£fflfc#»a3ftfcft»»4: 

[»**3] a&K®*Bffi#7;i/5-* 
a&Bt?***** 1 XUfc 2 LcR«lt©J|)tA£jgt$B. 
ttf#*4] SJK3fl««^*«M*XW:Mt*»fflv^"fti^ 30 

4tt#* l Xl± 2 tcfla*it©?ft£XOT§$B. 
ftttoffiA&i&tB. 

6 5 ©^Tfta»fcia*©iRa»jK3$B. 

Kg l ©StS©K s/ U n vJUMfcfcfiaKHS ft fcaifl* 40 
£2©£«t2:. 

Kg 1 ©*«©J:K. Kf U ^ ^B<fk:Jf*ritaftfc*K 

ttx-f y * > "CKg 1 ©*Saffi±»c^ 

KfiiBMLh fcWB&rt bT? N U * 
tt©B3RB£fc. 

tt***©»rBfcK«*B«©aiffctfffi-fc#J«£ft 50 
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tt»«BUc|ffll«&»jftbTt|j»©ffl*«SS: v h U * x 

Km^s^ro^B * mtmmmm t tm-K. a * * ^ 

tt«l©a«©»i"J=i>*«fc»iSiSIB**ifca>!l!* 

g2©S«i:, 

tt»lffl*«©±lc. BS'yavBtfKJ&jtfUsftfcBB 

©X^y?-> 

SftfcflMIBi:. 

KftBflUfcWW&^bT^ h U *xttk:Jl&ja3ftfc» 
BfflBsBBBfc. 

K«IIKt**S*iSfc4:t»K:BnS*B«&ao-cK»l 

©S1£f?®£® ft 4: & * b , 

tt**«©aif A^Pffi-C* S«ft«5^!{B©BJi*«Sfc 

Sot. 

tt*BW&W*LTttSBB^«ffi&Bffifl:-raie 
K«BWfcffll««:#jSbTBK©B*B«&v KU^x 

KKBfc&aboottBamsfcBo-rKgicatttii 
b±b \zm%mm * b^tt* xs t . 

&&*i-s*A«jftSB©«>a#i&. 

[0 0 0 1] 

[BB-kffl*lf§3-JH *»i5itt**«n<ilfie«ktJ«-t'© 

BifeBft&fcH-r*. 
[0 0 0 2] 

[&#©&ffi] BftajRiSBttB^^feTK-^^bf-l/ 
£*^iW/£<3SJB<fctfBA/Cv>*. £©fi. 
$bK#K#Sft*SBKli3bK9i©#B*#Kx-f 

kftTv-S. 

[0 0 0 3] 7 2?^VMJ*A#*©»R«B»ctt 
&ftSX-f y^V^B^KliT*;!/?? AS/iJ 3 
jKU f 'J n :/&©&Bt&ffii>fc£B ^ (Thi 
n Film Transistor, JMTT F T fcUfc^S) tfJB^ 
6ftTnS. TFTCWtttt-tftSrBja-rsaEM©**^ 

TFTffl#B[fflt*3PH*^:*<^lfCfillT© 
H»BK3*Sfta. 
[0 0 0 4] ©T^l/^yxyijny 
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s. 

[0 0 0 5] (Dr^^TXJ/iJa^SlllittSSOXJS 
«©«KBt?J&J«T?S &©■(?. £®&ME&&jft-r&&ti(# 
«fc»#fflftili&#5X. MMn-iv^SfflCo 
r n i n g 7 0 5 94J*«fi|fflt?*4. 1 5>f >^© 

yd»X#5£©jM£fcftSM©:£*i:fcoT^&. b^b 
6 . a#ffl£ffi«S * 7 XfilKt* 600 !C£LkT?iMI 
■f * r i: jjS-e * & v ^ © ^ , c *i & ffl v ^ fc364SLb ttlft» 
Bfffifcftti. ev*-;i/©3§£bK<^$«<bllii£#4 

©*l«#Ktt#«ffl*«*ffia^U 

ttlS Ate (*0. 1-0. 5 cm2v-lS-l@ 

TFTi*oN«a^*<. k^^-b**. aaiT 

©*Krt»cfls4£i:#"e*&^. ;:©&*!> K 54" 1 
C I* 7 w ^ * IB v > T 4i&g#& -5 . 

[0006] l*»u dd-eifcjfffcttWH^-f a. 

C D i: bT 2 Y >*-g£© LCD £#*.4 i: * 
©a^SI3©®^©t 0 s'^ttlS2 1 5 i235i? 

SlSfcfc*. £©£y*^HSRfcffi*&*l8-r*£i:l* 

©<ga^ y y a > © r - was * & \t u - 

y - -jujCMK. * o r U 3 > ©ttfif b & *? ? . is 

a# u s/ ij n > ©^m & »ja-r 2 s«t t 5 x * 
fflv>, ^©^©ftis^aa-s^s 5 o~6 o o°cT-fe 

5 0cm2v-lS-lgS, Ah (iE?U&l&Jfc) 1415cm 
2V"1 S - Ifi* t * 4 ©T?f£aztf U i"J 3 > T F T 1*7 
V 7 Xf'J 3 y T F T £ U h 5 > i/Xj *ft 

-c*? y y 3 > & jiM-t 4 . 5^*isi± 1000 °c^s 

©Sffi^S^BltgT'feS©T' I C©^l7°ntA&Ii 

T-#4 0 Ho©;£5£©rtt?l±^fc&#&!|<S'l4©TFT& 

AM-e * 4 . ieatf y y 3 v ©s^^^tijs ^ ei± 

1 0 0 c m2v-lS-M§&'C'fc6o 
[0 0 0 7] ^©id^/K'J^y 3>l±7^;U77Xi/ 
y 3 > j: y *, h 7 > >"x 9 tfm 6 ti £ A #5 x 

ans±fcTFTt-»oiB«iig*S:-ii*»c»ift-eftSjfg 
[0008] t^u, isa^y^y 3>T-f^a!UfcTF 
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t'CMOSi/7 hUi/'X* &^j&Lfett©ft*lMl2fl% 
Ifc*3i* , t4t 5MHzSS-C*4. 

[0009] s/ y 3 y ®mR$h%:%Mg. n ei* 
jtSB— ara^^ifc^T^c^v^T-, iea^y ^>y 3 v 

&fflV^T^Hl/feTFTtt«fttt)«*l, **ttttJllttft 

1*1 5MHz^©*>©^#e>tlTV^o 

[0 0 10] !SffiJii©HDTV (High Def 

inition TV:M '7V S?a >-f P £*) ttfttfift©^ 
;* x 7 i: b T i © |fl% jSfaMSi?* 3 . 
10 [0 0 11] HDTVffif^X^H'0j|lBiJSlill 
2 5*. ^11141 8 7 5*. 3*UC*B^-f 4®^ 
Itt«)2 10Mit'*§. *7-f^^K(!)l^ 

ttcaaf&fc&y. ^ 6 3 0 7JBiffT?<&-5= 
[0012] ;yjy{t-vxmW}*:%z-&t?'<-}v 

KasaRi* 6ohz. jfea6tt-#s y ©ig»ji^rai±*?j 1 

5 7^i»D#t*y, *©«**!* 6 7. 5 KHz 4: 
4 = -*-*^U©IB»i«iai 1**5-7 - 
£ftutttf&t>*§-£-eo.o 0 8 ^^fDtggT'S 

»J. -t 1 3 0MHz 1 44. *5-^& 
20 ff^#^l*3 9 0MHz k«4. 

[00 13] -0*-uxggt!l4#A.-5i:7^-;t/K^ 
jftKl± 60Hz, jfeSEifcigm 5 6 0*f, ^S^-*^ 
y ©|g«jJSI«li 3 3.7 5KHzt'*5. x'-^-H 

^T*663MHz. *7-il^S:t5oS^il9 0 
MH z i:4-5o 

[0014] ^ *i & ©ig»jjiijSti5:ic t±_hiE©,-K y i/ y 3 
>TFT©l)j^3Sg-ef±^/S"e^^:v>= HDTVIOM 

[00 15] &tcs jKUS/U 3 VTFT(±y-^«jJS^ 

ictofflf, ^>mS!ii:^7fl;glii:©j±;S:^:$<i:4c: 
tA't-#^v\ jK'J i^'J 3>TFTM>fii:^7t 
»fE©J:bttl 0 7^ST'*4. HDTVlC^/S-r^fcis!)^ 
1*1 0*B«O*Sfcffl*V/*7Jfc*^5lT?»4. d© 
®gK©^>/^ 7JtSr^CS-r 4Hl±T F T©-»M 
*<t4*TF T SriSMtaftls'r 4*©X*««jfiMB^ * 
4t4\ Z<D&o1,Z?&b LCD^aMb-CSft^ to "5 

40 [00 1 6] d©«kd&aHHte#j&r*:frS&fcLT*l8 

4 . #ijgH a B S/ U 3 v rf» t »ia U fc#-^© b 7 > i/"X 3» iff 

[0 0 17] ^Dj^ : 1 5 0 

0 cm2v-lS-l 

N5V^ir©«a©*>*7lb: 1 0^± 

h7>^"X^©*^ij^ja^ :8(GHz 

i©=k e» tc^MA^ 'J 3 y 4a^K©*tSicffl c 

©m*§B B H ->y 3>cfitc h?>^ &»ja-r**ffiS:ffl 

50 V>4i:HDTVffl©^^BT'S^$tl4 h5>^"X5 
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[0 0 18] g|5ic. JWSftS'yavfclSffifcJB^. £ 
©JHISAi' Uaxt>»cTFT & j&Jft LfcttA&K&B© 

fa i/ 'J 3 ft £ 5 7 ©SHi::£ffi&C 7 -f 

— ;u K i/ U □ V^-fbBI 5 6 tJWjSS *tT V» 5 . 7 -r -)l> 
Pis <J 3 vttfflBtS 6 fctt-ftJKU £©0^#!|T*l*-@ 
^TtcMji?L5 6a. 5 6 b tfHP3tlT<,>£. itlfc© 
RiI?L5 6a, 5 6 b©rt»i:Jta?L5 6 a. 5 6 b© 
±#g|5Jl »J © 7 K f U 3 > Wbflg 5 6 ©±^ffig|5 

#fctt*;h.-e*t7;U5-$ABffi5 4 a, 54bidW 
StlT^S. Cffl7;i/5-'>Atg54a < 5 4b ©T 

[0 0 19] ±KJtB?L5 6ai:5 6bfflfflKI*y-F» 
Bft 6 0 i: d ©y- 6 0 y Htf**- ^^#1^ 

6 l^KttStiT^S. if-MtS6 OttaK'J J"J n> 

-e. tf- s$g«6 i its/ u n >Bfbi«-e*tL-?;Mtoa 

StiTo*. 7-f-^K'>'J3>iffi5 6©±tcl±_k 
fBr;i/5-t7Am^5 4 a. 54bfiitfy-Hffi6 
0 &lot«5 5 j5M-X*«5 7^ffi£ffiKJfc$ 
£*lTnS. fcfl»H5 5fctt7';U5=$A*ffi54b# 

7 ^ kj/ U =1 >BfbW 5 6 ±icit y £ ltj&SS ti 
■o*4ffiBK*aa5 5b#BinSiiTv>*. ftflffils 
5©*H±fctt«K£iBfc;bfeoTH3RBffi 

B) 5 4jWfWlStl*0>a. -©H^SM5 4ttSa?L 
5 5b ^AbT7;U5-^ABfil54 b tCjifCf 

-So 

[0020] ^<-xats5 7ic^iaiffiBsti«*5xi6 

tit 5 1 0#lfiIffiKtt£ffifcai!l!fc#lRlB«5 2 
tiTv>3„ i©&flBffi5 2&BoTH^bfcvMElRllR 

[0 0 2 1] 

[«»!8«W«fcL«k-5i: , r«B«] bfrbfttfft. JIU3A 
•> y a vtt^aWT* y . cti&iSIEKJB^fcajftSB 
tiSJWSy i: 4 4 ©T- jiiiU ft v > KH^H^t- 4 = 

[0 0 2 2] «|ffl!©«RJ/XfAt«i^fi«a«l 
£i ct£B K li JSHT © * i: jtfB# S *t * . 

[00 2 3] ( 1 ) RWSJSftawStB-r 

ksmbb (^H^m^) tc^fia-ra^ £©kjhb« 

tt-t©affl^«ffittB"C* tf titf * 6*v». 
[0024] (2) £«BSl*#H*fcfc#«LTKW- 

JtBffiB ©H PSP©^ffi £ Rttmii©affl J: B3- L ft 

[0 0 2 5] ±«E©B#fc#jfcLT#HBB5 6-8 3 7 

8 l#&«t?JaT©*3**W#Mw2*vr^.5. 06 

r ©3§BB:^£$A^Sg©»«ffi£:jS-f . 
[0 0 2 6] c:©fP£u:&v>-ni*tMitE£:¥*aft;-t3 
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MP9$1 9fc©*B&ttfc&JR2 0©*y*«:«fr. d 
© r i: k A y B^RBS 2 l ©$B & spififb-f -5 & 
5. c©#i£-ettB*B«2 lfflSiKttBfflfc 

[0 0 2 7] *f$BPS5 3-7 264 7#4**t?l* 

ffi&JSA^SBfflSSSrlf&aVr. 

[00 28] 7 0 ©ailH^ffif t¥a^bl» 714» 

Bffi^©»«l?LS:HP U 3fcK7 OOfilteiBlC^B 

S 7 4 & £*tc j: y jpjft-r **ifi. 

[00 29] ®»« 7 0 ©aifefeffiklspJBfbW 71if 
J«ft. 5fc^36IR7 0±^*bfch i 5>^X5r©-*© 

BB^©»«&L«:Hnu ffiu$!>i zKmsmK&mi 

3fc.*s>*U b*>-2>$, 7 4 yjg 

[0030] 7 0 ©£ffiicrt h U h 

U ftfcjfctR7 0±lC»j«Lfch5>^Xji©— *©B 
20 «^©Sait?L«:MOU HPaU7 2KBiRWK^JR7 3 

7 1 ±mmmmtEmmmi 4 zw*i&-t2>j> 
[0031] ci4T,e)©*ift-ettfir*i©#'&t»B*Bffii: 

fioT^ftl>= fit^T, ^S^BlC^bfc^/JxftlHiei 
(toy?) JcJ;y3tt©«aS:^C. fi!«S!llKA^SS 

flk bT{±^P+^-ft ; fo©T'fe.So 
[0 0 3 2] H^S:^-r4PJI^©^«^©*ffi 

30 t mmmm^m nwiMbsm. tfior^ft^a-eSA© 

[0 0 3 3] cJie.©^raii-&t)^ : fe)S^®© 5 P?t^b 
Sit/BSUBBOBBS^btc-ov^TOfi^^tttWa!^^ x 

bTt7t)*ifet)©T'feS. 
[0 0 3 4] 0 8 fc«H«B 5 7 - 1 2 2 4 7 9 

BHn«$«i^lSAf^aitB©aMSRf1i!&^-r. ^©a«r- 
l±KS±©gg»l H 9 v>"x3iglJ^_hlc#ijg H a B ^ 'J n y 2 

40 0 £flMbT^6= fcT, #fiTA^y 3>2 2©Hffi 

tt^at**^ *©±K»<a"rs^BfflH*BS3o 

®^ffi©Mffi'fbi!!!aS:ftoTv , 'ftv>^.«ti, tDyi'KJ; 
43te©«a#£&. «!ftS!*ft«S<«Bi: bTli^+» 
fttj©T'fe4o BBBffi3 0KO&^))rr2MI!IR2 7©^ 

x o ft v ^ © -c* B n p © aa iri^a ^^-r « . 

[0 0 3 5] *»i«i*C*i6©«MiS:lBftt" SfcfttCft 

**ifct»©-e*y. fi«Htta$jft«Bfco^T. jrw 

ffl *HJ6* J: y t * ©fflit^^ & ffitt b , H D 

so t v»jc©a»a!«*swisfi©5i?itc*#-r a - 1 & 
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3tth*z>. 

[0 0 3 6] 

3HfiKi"J=i>JiS:#*-**l«D*«i:. BE»1©»« 

H±K®jftS*ifc«»«i:, ««flll»±Klffll«S:^b'r 
v h y £ x«Ki»«*tifctW»©M*«Sfc> RWIKfc 

■e© £ i: K <k y ±12 S tttf&frS *i4 . 
[0 0 3 7] *%i»©ttA£^3itfla£Mtc£'y 
3>B&:rr«»l©aMRfc. RglfflWfifflRfi"^ 

*^Stifc«aBi:«:*U R|ll©Slg©_hlc. Ri/ 

*>T yfvifif&I^ TRU 1 CD«S«ifi± t J&J*« 
tifc««Ri:. RfcRfflUKlfflRfcrtbTvHJi'Xtf 
tcft»jft£iifettJK©B$tt&2:. RMffitcftg£*L*fc 
i: * tcRBSBB & Bo Ttt» 1 ©S«Stffi±ffiK^$ 

stifc^^fcwu R*w$i©iiffitf 5 P*i-e&£?& 

[0038] tb a*6B«"CI*iWBM*«S3&^7;U 5 - -5 

[0039] fe^^SE^JT'fiHfiI3^*^^^Xl±M 

[0040] & «||«OT?tttMB£«tt JifoK U -< 5 Kt? 

[0041] & S^tt?tt|in&BXm&©&ffitf MB 

[0042] mrnmr- \m$im : mM& <t tj«buib5S 
[0043] i$.wmw.&m&w<Kmwimmm &c 

'J 3 SB 1 ©««*:. R«l©»««Dtt^ 

mzmm^^m^mt^b, R»i©«g©±K. 

^fig^tifc^lSBit, RfcRlUWWR&rtL-Cv MJ. 

nt^mmt^L. Rfttt4fe©XiBfcttBXB&©£ 

mt tfffi-fc$j«£;hfc«aam««©»B#i6ic;l5^ 
T. R<!iURIgt±tciI«R&&jft?SXS£. RVBStfc 

niai&j&iftUTtB»fflB*BttS:v k y vxmmfiL* 

Silt. 'RfflRfcftaL^oRBBBffi&BoTRJB 
l©3S«affl£HKR*^&JMrr*Igfc, 

mmvmw t mmmn^m t nm-K. * a <t e> kr* 
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mmzmrn* sut &34?£ftA£OT$B©iijfi£ 

8n?*ot, *©£££* y±BEBftjW8jS£*i*. 

[0044] * fc. *%l!l!attA&^B©aft&%li 
affifci/y 3 >Bfc£-T4»l ©*«*:. ttfBlCDif^R 
©Rj/ y 3 >BflK&ffl8SB£it&8iJ§&g 2 ©»« 
t. W»fifci^Sftfc*ABfc«:#U R»l©*« 
©_kfc. Ki"J3>Jiitiic»jai«#ifeBIR0x-f 

RA-fy*>yTI*f*BoTR»lffl»tt« 
ffi±fc#fia*tifc{ft«lU. RftRBLkfclfflHt&^L'r 

io 7h u *x#fc#jfcaiifc«R©Hiii««fc. rmhuc 

SiSWttti C»ll^So TRSI 1 © jfitit* 
¥ST?*S*Aaw«B©«S#i&fc;IS^ , t. RAKIR 

±K.mnm*j&i&*&3M£* ^mmm^mm^rm.m 
wm<D$m&*mih*&xmt. mmmmm*B& 
LTmmommnm*-? h y *xttfc»jaw-«i6fc. 
rwrs:**loorb*b««:Botr» i ©si&a 
ffi£ffifcRft*tt*jMrr«iei:. t$&mmz¥mt 

20 35^RB©«JS*»T?ftoT. *fflil:fc«ky±ffiBflS36< 
[0 04 5] 

MUB] *«"»©***saSBl*«S*ffif©*w«*fc 

v h y 9x:RK$Jft£hfeBtt©B^l^m£©#Bfffll& 
H±«:tra4WRtf»^J^■^?**^ft. ao» r©jft« 

»©affii:B3RB«©Slffil:#W— 
H3R«ffi©affitf«ifi8:4"r. 
[0046] *4^©ttA$OT3m©S^3Ui*BlflI 
KlHHR&J&jaLTBBBlIfcv h'J^xttcMb. B 
30 MSH©IBIRK^^U^tKtt2:B3R«S©«lI2:S: 

jtfBififbS ft **^©Hffi£®fll«3B©gl 

[0047] 

[£Ktt] JBIT. *»iH©3l*<«S:aili!l3-ra. 

[0048] 1 ) H 1 K*»!liKffi*ttA»w 

§KB©#ffiB££#©ffiiB&CT-r. 2«*Ml©**a 
OTSSBttWJ&BStiUiKii' Ua>y-hNMOSC^ 
y^VfEHfttJffttbr^*. *ISBl*Ht3R^-J:-3tC 
40 ##5^ i/ 'J 3 > A» 6 38! 4 ^-X*tR 7 ©^B±^ffilC 7 
>r K a/ y 3 vttftH 6 aWjA * ixx ^ 4 . 7 ^ 

k y 3 >tt<bn 6 d © H^^T- tt-Bm ^ 

SM?L6a, 6bft<Ha£4vC^5. *ft&©Si§?L6 
a, 6 b©rtg|5tS:ji7L6 a. 6 b ©±»iJJB y © 7 w 

ks/ y 3 >K^bffii6 ©±^®ai5^icti-eft-?tiT;i/ 

$--i7Afl;@4a, 4 b*Wjft*tlTV^*. r©T;i/5 
^-^A«tS4a., 4 b©T©^-X*tg7©g|5^l±^ft 

[0 0 4 9] ±fSSii?L6at6bi:©PatCtty-htt 
50 BlOkdoy-hBSiOftftyH^-MiWMil 
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m<b§i & ffl ^ fco 7 w K i/ U n >||{blK 6 ©± ic i* 

±ffi7;U5-^A«S4 a. 4b&tfy-h«ilOJ: 

So T^Bi 5 dW-xSft 7 *m£MKJ&tiL2 ixT^ 
£ 0 d ®ftHlf|5 te^-Xgffi 7 ±fc#J«bfc.X-f y * 

SUM 5 5 - *> a«H4 u =i > 

EMbMi 6 ±fcit 0 £ b TJ&jft £ ttT v > -5 fee fcJt»?L 5 
7^fflC*)fcoTH*«a (MMli) 4#PJBR5a 
ttffi4 l±RiI?L5 b lc{lAbT7;U5 -^AmH4 b fc 

[0 0 5 0] BKI«S4«;T«5*S4 bfc©3>*^ h 

Sfc-r**^ £©Mtxiia©f!. a*s8g4©^ffiiciHj(£!i 

««S4ffljitttHwb4v>.ffiiaiiii*^^**i'rv^*. 
[0051] *-x*iR7fc#fis«s;h*#5x*ttt 
(Plaits) i©»iRiiBtcit^iBtai!i&^ia«S2^ 

[0052] zo&oftx^xmmi f<-x&m7t 

©KtCTN (Twisted Nematic) HfSS/f 3 ;&Wlh£ 

[0 0 5 3] c©*^ft«aan%sai*jaTCD*^tcb 

■J- « xM k. -D v > x \tvtm&ffi j: a % © -e ft y ffl,m fcMsr 

© s Pfi^b4:S*«S4afflfflj(IBfbfflXSa:H2 (a) 

~ (g) tfi^-cswi-ra. 

[0 0 54] 02 (a) lC<-Xl«7«ffl±tICI 

^- x*ig 7 ©^ffi± tc 2 A* m^s© Da a iffi&t 
s„ d©iaci*Tffi©xefcffio-c¥*<b^*. 

[0 0 5 5] $fcf\ ^-X»*g7ftffi©Hif«1S4fc I 
cg|jft©flt&£ &%tiH-SHnffi5 b fcBfSfflffiBKW 

□1-^= §§Pg|55 b©**Sl*f&5 (im^HoliK7 

■<iy^>ifT?45ofc. r©*S*#02 (b) ©ttft-e 

[0 0 5 6] fcK. ^-^*S7«iff^iHK¥ffl^bl«5 
c i: bT«y6tt#U-< 5 K&XfcfV^—KT 3 *im©/* 
$t*i*lfe. dft#|I|2 (c) ©««-C**. 

[0 0 5 7] ttv^T. »3te'*«&^IC@l»»©H 
5>s?x*ffi;&*ffifcW*««4fcffl«fttt»tt©fc 



(6) 6-347828 

10 

a&. #g5 jttm£|©§fPg|55 b 350°CtcT 

#&ii«lffl«6J*bfc. £©***, Wn»5b &#©*«© 

C3OI*0.5MmJKTfc4-3fc. £©B*, HB*KfcIg 
©vx^-^t)H:©fcft©v-*- (g|jfHt-f) Sr^fiSL 

[0 0 5 8] fcfc, mmn®4hLT7}V*-0AZ2 
/»m©BWC**»iab. xy^->if»cJ:»JH3(WS4 
ra±©lffl©lfflBR5a«fc»|ftLfc. Ctl*'02 (d) ©# 

^T'ft^o fc*>\ rai^5 a ©tt*£fcttlitiriB¥ffi<bK 

10 5 c©g§Pg|55 b^B§lc|BIB#lc^bfcv'-*-tC-^ 

*>*"rffofc. c©ttM-^*3*k:^v>Tttai#i*Jc*6 

3ft» b #> feg-^*)1i:ffl - a -aa 5 - * A tfs&it 
Sti&^ionvx? u v-a-awj-tfTii/S-f/s 
T*a*>ti^v>i-5tcb-C : b«tv>. 4fc, IfctfStbfcT;!' 

¥a<bK5cJBjS»K7-a-H2©¥Sfb«5o 

jtaJ^tcLTfein. dffl«Bt?ttHP9J5bicsFJfl 
fbffl|5 o*^^**lT^*SV»©-CHlPaP5bKttl A»m 

20 gg©[yfl##&-f s= 

[0059] #uc ii^m8i4ii]±©ra©rai^5 a &a 

«> 5 d t bT# U 5 Kttffi (fyVt:PS 

I-G-4630f) &E)UV^3 Aunt^Si^lCXe 

SfflV^Tlft*b, 3 0 0°ClCT^bT^)lb 
fc. d*t#l8 2 (e) ©4MS?ft&. 
[0 0 6 0] C©^, ^-XStH7a®±±®&LS I 
•>x-»\^©W*S:TSStK»c * y«f*LT¥filbbfc. 
Cl©l^. ®^«^4©P^©raiS5 a C3IS«bfcA«tt5 
di:fi3MIS43tifi©iliift«BIS:ra^Ktf"3©t?. ^ 
30 -X»«7a®^®tct)fcor-^lc5pai:*-5o 3K« 

« 5 d <Dmm> is zxtmrnnmi ©^ffl©mo(± 0 . 2 

AunJ^TT-fe^fco C*i^H2 (f ) ©tt«CC*«. 
[0 0 6 1] — ^|R]S^©^7X»«llCli3-x 
>^tUK7 0 5 9©*5Xiffl^fc. :ffl^7X|Sl 

©*iB^iBJcaigg>5ii»ia««2 titi To^cDai 

tI&»2 0 0nmfflJ|$-CliU 7#MJV^57 
-<-K«ky3f3g©?^K^*-->^Ufc. ^*-xy 

40 [0 0 6 2] d®^xatffil*JJ:lM-^llftti7 

i:ti**i-f*iffl»iHiiB±^iifKKlRll«S:» 
Jft-T*. d©KfiII»ttH*-&ja=rA«ffl5i , ^ , hV-AL 

-1051iffll,v 7 WJK-C*?Jl 2 0 nm©7? 

* t-^$ b fc . ^Mytr&K*. y ffi a^? 4 

5° K;fab*i£«fcd@B[Rl$!yi&;&Sbfc. 
[0 0 6 3] -tUT, nf&IS 1. 7©*J>fc< 

©=?* y^«<5 *nntJ5t4*'5lCJllfy^*>1tfc. 
*J!B»c«:*!WMba!, UVflMbS. -«Ba-&i**i/*JI8 

50 
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[0 0 6 4] j»±©*dfci,Tfl*ufc^JM/K«*** 

3tLt^;i/i'liIOZL 1-1 5 6 5 fcJta&Ai&K: 

#02 (g) ©tfJiT&.g). 

[0 0 6 5] *£]&0il K&^-n±¥*HtBl5 ci:Ut 

[0066] H^miS4iBi±©ra©rai^5 a$:a»-S^ 

«Ut>*£ S$B&4 fcRHSfcWf***?*, $ 

ffi©¥«mc«tifc*mT?*titf, flfc©»», 

7dMJ^«l|§*«:/B^Tfc«k^. 
[0 0 6 7] iH3H*ffi4i:l/t:7^5- l J'A*ffl^fc 

[0 0 6 8] t Lt-ffitt!&TNiSS&ffl^ 

[0069] jjLh, 4:HtfiM l tc{jK&ffiA&3&tB£.k 

tf-t®tija*ffiic*j^Ttt, BMff4©&itiff (a 
bs) tmmtt&M* y 

#«&4 n±®H0(S|flIRit5 a «%««5 d XftmZft* 

[00 70] 2 ) #HlftS0!l 2 IC^ S&gv&B® 

[0 0 7 1] JBIT. JJMft&f U n >«R-hfc I C 

ffifts©XHlCOl>T0 3 (a) ~ (d) CioTMt 
S„ 03 (a) *CIC0»&®j8Lfc«©*-.*»ffi7. 

ottnntw-r. ici§iift*wia**ifc^-^«fi7CD* 

[0 0 7 2] SfcT, *-X*lS7*fl5fflB*««4i: I 
CIei&©tt*Ii: &&tt*~*NaaiS5 b S:»f3£©ffiB^BI 

p-TSo S€agp5 b©*#2li$j5 $^n>^T'HPl* 

[0 0 7 3] ffl*««4ffl#JBi:LT7;i/3^$ 

*ffi4KI±©|B|©niIIK5 aft»lftbfc. -ft*>>E]3 

(b) ©tt«t?*4. 

[0 0 7 4] :ffl«5ai*!)^W5dt 
bT#'M3 K8M8 (fy^tt: PS I -G -4630 

#U aOOTCtTttJSaL/TJsRffllLfe. d*l#B3 

(c) ©ttttT?*S. 
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[0 0 7 5] £©&. 3fc*fef5 d^fflfc^-xStS?^ 

jgbfc. £©ffl«ttB#«&4_h©%tttt5dfc3iyiift 

V > T Hi! «& 4 ^ffl & tf * flj b b fc#k*» $ 6 b tf e> 
<ffl»l/fc. £©«**£* yBllHt«4©3MBi:H||||t5 
a»©3lK*H5 d ©ii®i:©E-<fbfcJ:tfliiii«S4SI 

fc*>fcoT-;Htfc¥«4:J&!ofc. £tl#03 (d) ©# 
^T'fe^o HMK5 agp©3fe«^5d^®, fccfc^M^® 
10 ffi4^ffiCD|Hie)t±0.2 AtmJKT^Si-ofc. 

[0 0 7 6] #5XHt«l±fc#?-«e#«Lfc!ft. #9 

3©W±©X«f3V>-CI***Wl i:RI^-C^S©Tlji 

[0 0 7 7] *^tt2lcffi£«A3i^£B£J:tJC*© 
Wfc&»fc£^"CfcH*««.4ffl£CfthIf (*lffi) tf^ffi 

©*fta^R«&»*Cfc«<T?**. Sfc, H^«ffi4 
H±ffllB©H»5 a*%#H5d-e**S;Ji. 3ft»o, M 

20 ^m^4 v>%mtmwM>s a ©^ftxtts d ©aat tfm 

-X&ZOX. «ft©ElflI©^tt*i««E*J:y«*iTV^ 
&. 

[00 7 8] (gftM 3 ) #*#g#!l 3 tcffi *3a&tB© 

*jgl*^K6M 1 i: HU«T?* y WMHfcMSNIW 5. 

[0079] ^usaf =i >«s±n i c0b&& 
^ b fcft©*ffi©¥JH^©xa t a^s^4 ^B©^ 
ffi-fb© x@ tc -a v > tr m-t fi = 

[0080] *&H0! 3 -eiilQtW l i:fiv>tilfffi 
4ffl©7 , ;U3^'>AS: 4 £ T* ©XSlt MlSllftS^J 
30 lkB«|T?&S©-C. 7^3-^A^*^©XgtCOV> 
TE|4tC^oTIjiH§-rs 0 

[0 0 8 1] #gMm3iZjS\,^Xl*Z.<DT)V$-V&M 
MWlC ?kX@©VX5'-^*3'ii:©feii?)©V-*- (0^ 

*'7-*-i:7^i' b, ■7-*-^^7;i/5^.'i;A-e 
a^^v^-ptcbfeo 7-*-li'>'Ja>i)xn-co 
Magpie -Hm^ b fe7i\ jEWKJ© CTffifi^fflR* 
^JSbTt> ip. 

[0 0 8 2] ^V^T. i©7;U3 -^ABi©^ffi§:^- 
40 xSI7^Bi:t)fcotLS I "Ji^CWSSfcTSa 
BK*yff*U. 7A/3-">Aliffl«tBBft (¥fi^b) b 
fc. d*l#B4 (a).0ttfCC*4. 

[0 0 8 3] Jjct. xy5 l >'^cJ:yB3R«S4ra±|BI 
fflP«5a&MLfe. ***«3t«liTtt, 7;U5 

* H*a k x y * :/ *r k * y v - a - as © 7 ;b 5 - * 

[0 0 8 4] gj^T. ]B^*fiS4ll±©ffl©M^5 a S: 
50 tt: PS I-G-4 6 3 0*) fcKiffj&U Mmfcfc** 
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■iK^fcri/^-fc/B^TSMfrU 3 0 0°CHT#fef&L 
fe. £tl#B4 (b) ©WT'feS. 
[0 0 8 5] *iS5dOif, Jftjft&, ft»#5d© 

(*U>f5K) T'«*tlfe^-X*tM7^ffiG)IHiei<Z)^ 
l±0.2 Aimjy,Ti:*ofc= d*t#H4 (c) GD^T' 

*bT'£5o 10 
[0 0 8 6] *r5X*|gl±lC*?-*fls«Lfctfe. 

[0 0 8 7] *HttM3 icffisffiA3m£tB£J;tJ c *C!> 
«Ji*at*f^T*. BSt«1S4 0£tffi (£if) #f| 

^ffi«S^«ffi4 #£T;ft*ft 5 d T*S*>*V. d 

W5 d ®^®#¥ffi^Ilftffi3*)3ft£©^?£&©SBi«j 20 
*fi{b i: @2fl*JMa i: & NBftcfi 1 d <DT:±ma> «k -3 KXStf 
[0 0 8 8] 

jjLh©*d»c, *is«»c«k*iw:, 9** 
siRVffi® fur t 3smM®mw t tm-v &%v> -emu* 

ic J;*i«h D T v#j6ffl«a£wSS«03SSifc:*-£"C* 
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[0ffi<Z>fi&J£fcI&HJ3] 

[@i] *»Wicffia*ft*s%»Bosaw(!6av , tH. 
[@2] *m*Ktt*m&am&m<DWktt<D*&itoi 

1 ffcjjVtB. 

[03] *%wizt&zmikm™mw.<?)Mmiim<?)mffim 

2 Sr^f 0. 

[04] *&iHKffi&jM^3gB®8tt^®£tt0i 

3 

[05] mi©^5R^JS:5tr0o 

[06] aszffltayett&w-rH. 

[07] »30>fE3|eWS:jjV*-H. 

[08] *4ffl(aas«s:w-rH. 
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